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Colourful insect warning displays aimed at avian predators often involve the production of sounds and odours. For example coccinellids reflex bleed to produce a strong odour (Majerus 1994) , whilst garden tiger moths, Arctia caja, produce a rattle and a potent froth (Rothschild & Haskell 1966) . These are examples of multimodal signals, defined simply as those that have more than one simultaneously emitted component in more than one sensory modality. There has been recent interest in multimodality, with most experimental work investigating the interaction between visual and olfactory components of insect warning signals (e.g. Guilford et al. 1987; Marples & Roper 1996; Roper & Marples 1997) .
Pyrazines are a group of odours commonly associated with warning coloration (Rothschild 1961; Woolfson & Rothschild 1990) , and are therefore assumed to have an adaptive function in association with the visual warning signal. Rothschild et al. (1984) originally hypothesized that their 'evocative qualities make them ideal ingredients of a generalised warning system, . . . [and] that they probably act as enhancers or boosters of other ''interesting'' signal components'. It is now widely acknowledged that birds can learn about environmental odours (see Jones & Roper 1997 for review), but despite attempts to show that pyrazine enhances the learning or memory of colour aversions (Guilford et al. 1987; Kaye et al. 1989) , there have been no conclusive results (although almond odour has been shown to be effective in this role: Roper & Marples 1997). Indeed, there is better evidence that pyrazine promotes innate aversions, both against novelcoloured food (Marples & Roper 1996; C. Rowe, unpublished data) , and more intriguingly to coloured foods that are associated with aposematism, namely red and yellow (Rowe & Guilford 1996) .
We investigated a relationship between colour and odour found in previous experiments in which pyrazine evoked an innate bias in naive domestic chicks, Gallus gallus domesticus, against red and yellow food. In these experiments, both the colours and the odour were novel and this factor may have played a role in eliciting the bias, since Marples & Roper's (1996) experiments showed pyrazine to enhance aversions to novel food. Here we investigated the influence of colour and odour novelty in eliciting the pyrazine-colour interaction, by including groups that were pre-exposed to either the colour or the odour before testing. Psychological theory predicts that animals should not react adversely to cues that are either noninformative or have been associated positively with
